Following the new strand in the new trade theory literature that focuses on firm heterogeneity in this paper we investigate determinants of firm export performance in Ukraine. The study is based on the BEEPS firm level data compiled by EBRD and the World Bank. The study covers the period starting in 2005 and ending in 2013. We estimate probit regressions for each year of our sample as well as for the pooled dataset that includes all years. Our pooled estimation results indicate that the probability of exporting is related to the level of productivity, the firm size, R&D expenditure, the share of university graduates in productive employment, as well as the internationalization of firms. The estimation results obtained for particular countries reveal some degree of heterogeneity. In particular, the firm age is significant only in the last years of our sample.
Introduction
After the collapse of the Soviet Union in 1991 Ukraine emerged as an independent country and followed its own way of economic transition from central planning to a market economy. This way was different from the path followed by Central and Eastern European (CEE) countries which radically liberalized their multilateral and regional trade and integrated successfully with the European Union. The scope of economic and trade liberalization in Ukraine was significantly lower and structural and social reforms were less radical. This resulted in relatively poor economic performance compared to the transition countries which became member of the European Union in three waves of the Eastern Enlargement. As a result of increased integration with the EU firms from these countries gained the access to foreign markets and became the leaders in export activity among the post-transition countries. Given the economic success of these countries Ukraine changed its political orientation towards the West and signed the association agreement with the EU.
The main goal of this paper is to verify to which extent the Ukrainian firms are able to operate in the competitive market environment.
In particular, we want to analyse whether the determinants of export performance of Ukrainian firms are similar to those of the firms form CEE countries that are the members of the EU. Therefore, in this paper we study empirically the relationship between labor productivity and exporting of Ukrainian firms, having controlled for other firm characteristics.
The majority of previous studies for Ukraine evaluating the effects of trade liberalization were traditionally based on aggregate trade flows data and gravity models (Movchan et al., 2010 , Shepotylo, 2008 , Nasadiuk, 2012 . However, more recently the attention in the empirical trade literature has switched from the country-level to the firm-level determinants of successful export performance. This kind of empirical evidence for Ukraine is still missing.
Up to now the literature on Ukrainian enterprises based on analysis of firm-level data focused on determinants of long-term productivity. For example, Pivovarsky (2003) analyzed the impact of ownership concentration on the firm performance in Ukraine. Earle et al. (2014) , using the panel of 7000 manufacturing enterprises, demonstrated that political favoritism, in the context of weak institutions, can have substantial redistributional impact on economic productivity. Kostenko (2014) confirmed that innovation activity had a positive impact on labor productivity of Ukrainian firms. Yemelyanova (2014) analyzed the impact of ownership structure on the effectiveness of Ukrainian enterprises. This paper contributes to the literature by analyzing the determinants of export performance of Ukrainian firms, focusing on the role of labor productivity.
In contrast to the international trade literature which assumed that firms are symmetric the recent strand in the new trade theory stresses the firm heterogeneity and its effect on export performance. This strand was initiated by Melitz (2003) and Helpman et al. (2004) who relaxed the key assumption of the firm symmetry in the Krugman (1979 Krugman ( , 1980 monopolistic competition model and introduced firm heterogeneity in terms of labor productivity. In the Melitz model (2003) model the relationship between the level of labor productivity and exporting was placed in the center of analysis. This model assumes that productivity differences are exogenously given and each firm has to pay fixed costs of entry into domestic and foreign markets. The model predicts that only the most productive firms with lowest marginal costs can cover the fixed cost of entry and become exporters. The extensive summary of recent empirical evidence on the relationship between the productivity and export performance is provided by Wagner (2007 Wagner ( , 2012 . The importance of the firm productivity for exporting has also been emphasized by the EFIGE (2010) report. In this report it has been demonstrated that firm export performance in several EU countries depends on labor productivity and other firm characteristics.
Unfortunately, these studies did not include the post-communist countries with the exception of Hungary.
Similar studies for CEE countries were initiated by Michałek (2012, 2013) . In their most recent study, Cieślik, Michałek and Michałek (2014) included in their analysis the Baltic, Caucasus and Visegrad countries. First, they estimated probit regressions for the pooled dataset that included all three groups of countries, and then they disaggregated the sample into particular country groups to study the differences and similarities between these groups of countries.
Their estimation results obtained for the whole sample indicated that the probability of exporting increases with the higher level of productivity and the measures of human capital, including the share of university graduates in total employment and spending on R&D activities.
Moreover, the internationalization of the firms, proxied by the use of foreign technology licenses and the foreign ownership, was found to be positively related to the probability of exporting. Finally, they found that firm size was also a significant variable for the probability of exporting.
These results were similar to the results presented in the EFIGE (2010) report obtained for the firms from the large EU countries.
The estimation results obtained separately for specific country groups revealed a similar pattern in the case of the Visegrad countries and the Baltic states, although a smaller number of explanatory variables were statistically significant. However, in the case of the Caucasus countries only two explanatory variables were statistically significant: the firm size and the R&D variable, while the link between the level of productivity and the probability of exporting was not statistically significant. Thus, the firm size was the only explanatory variable which was statistically significant in the case of all groups of countries. This confirmed the importance of economies of scale for exporting.
Our study is based on the BEEPS firm-level data for the posttransition period starting in 2002 and ending in 2013. In our study we devote specific attention to the role of firm productivity as the main determinant of export performance. In addition, we study the role of other firm characteristics such as the role of foreign capital participation and the use of foreign technology.
The structure of this paper is as follows. In the next section we describe the empirical methodology. Subsequently, we discuss the properties of the dataset. Then we present our empirical results. In the final section we summarize and conclude.
Methodology of the research
In this study we analyse empirically the firm-level determinants of export decisions. In particular, we focus on estimating the theoretical relationship between firm-level productivity and exporting postulated by the Melitz (2003) model in Ukraine. This approach is an equivalent of studying the extensive margin effects. In other words, this means a positive effect on trade through an increase in the number of exporting firms or products exported.
In addition, we take into account other firm characteristics that may affect export performance such as the age and the size of the firm, the use of human capital proxied by R&D spending and the share of university graduates in total employment, as well as the role of foreign and state ownership.
To investigate empirically the relationship between labor productivity and exporting, postulated by the theory, we employ the probit regression, having controlled for the additional firm characteristics. We develop the following empirical model to investigate the impact of individual firm characteristics on firm export performance. Let Y i * be our dependent variable indicating the export status of firm i. According to this model the export status of i-th firm can be related to the set of individual firm characteristics X in the following way:
where the error term ε i is independent of X i which is a vector containing explanatory variables that affect exports with the first term equal to unity for all i, θ is the vector of parameters on these variables that needs to be estimated and ε i is assumed to be normally distributed with a zero mean.
However, instead of observing the volume of exports for a particular firm, we observe only its export status described by the binary
Hence, the probability whether a particular firm exports (Y i * > 0), expressed as a function of firm characteristics, can be written as follows:
where Φ(·) denotes the standard normal cumulative distribution function (cdf).
Data Description
Our study is based on "Bank Business Environment and Enterprise Performance Survey (BEEPS)" data. This dataset is collected jointly by the World Bank and the European Bank for Reconstruction and Development. The key explanatory variables stressed by the Melitz (2003) modellabor productivity is expressed as the total amount of annual sales per full time employee (productivity). Other factors that may affect firm export performance include the level of innovation proxied by the R&D spending (innovation), the use of license from a foreign firm (foreign_tech), the use of imported materials (import_mat). We also control for the foreign ownership (foreign_owned) and private ownership (private_owned), as well as the age of the firm (firm_age) and the size of the firm (firm_size). In addition, we control for the effects of belonging to particular geographic region in Ukraine (west, east, north, south and kyiv) and individual time effects for particular years of our sample.
The detailed descriptions of firm characteristics used in our study are shown in Table 1 . 
Estimation results
In this section we discuss our estimation results for Ukrainian firms.
The estimation results obtained from the probit regression are reported in Table 2 . In column (1) we display the estimation results for 2002 obtained from the specification that includes the labor productivity variable (lprod), having controlled for additional firm-level determinants of export activity mentioned in other studies. These include the size of the firm (firm_size), the age of the firm (firm_age), imported materials (Imp_Mat), the dummy variables for innovation (innovation), the use of foreign technology (foreign_tech), and the foreign ownership (foreign_owned). The dummy variable on private ownership was eliminated from the estimation due to the statistical insignificance of the estimator in various model specifications.
The estimated parameter on the labor productivity variable displays a positive sign but it is statistically significant only at the 10 per cent level.
This result weakly confirms the link between the level of productivity and the probability of exporting predicted by the theory in the case of Ukraine.
Moreover, the majority of our control variables are statistically significant.
The exceptions are foreign ownership and firm age.
In column (2) Table 3 in the Appendix. These results confirm the existence of a positive link between productivity and exporting only for the most recent year of our sample.
Conclusions
In this paper we investigated the determinants of export activity of firms in 
